Abstract -Isolation and identification of a number of highly reactive species are described. The main route for their preparation involves the combination of flash pyrolysis and matrix isolation in argon at 10 K. This article covers hetero-TL-systems like silabenzene, silaethene, 1,4-disilabenzene, derivatives of borabenzene and boraethene as well as pure carbocyclic compounds with peculiar electronic characteristics. In this context some new aspects of cyclobutadiene-, tetrahedrane-and cyclopentadienone-chemistry are discussed. The main emphasis within this part is directed towards the C4114 potential surface. The article ends with a short comment on cyclopropenylidene.
A SILABENZENE AND RELATED COMPOUNDS
If it is true that silabenzene (3)is characterized by a considerable delocalization energy (ref. 1) , then the molecule should be isolable in an argon matrix at very low temperature. With this in mind we subjected i ? (ref. Si-H stretching vibration of 3 at 2217 cm' (for hydrogen attached to a sp2-hybridized silicon atom wave numbers higher than 2200 cm can be expected) and a typical benzene-type UV spectrum (ref. 3) . Starting with 4 all PES bands of silabenzene could be measured (ref. 4 ). In conclusion one has to note that silabenzene (3) is best considered as a symmetry-distorted delocalized 6Tt-electron system.
Silabenzene 3 can be transformed into Dewarsilabenzene (5) photochemically (320 nm); use of a shorter wave length (240 nm) leads back to 3. Encouraged by the successful matrix isolation of silabenzene, we ventured to approach unsubstituted silaethene (7) . Using the same techniques with 6 as the precursor it was possible (ref. 5 After irradiation (10 min, X= 405 nm) the bands of 10 have disappeared (xxxxx). The extinction coefficients of 3 and 10 cannot be given for methodological reasons. The spectrum of benzene is recorded on a logarithmic scale.
In view of the sequence silabenzene (3) / disilabenzene (10) it seemed attractive to complete our efforts in the area of silaethenes by the preparation of the parent disilene (13 pyrolysis (8000C) 16 isomerizes into the wanted 1-allyl-1-bora-2,4-cyclohexadiene (15) which can be trapped in argon at 10 K. Borabenzene (14) is not formed under these conditions. By using photochemical means it is possible to isomeize matrixisolated 15 into 16; the back reaction can be achieved by using a different wave length.
---So it is quite obvious that pyrolysis of 15 is not the method of choice for the preparation of borabenzene. This finding is not too surprising: In 15 we have a planar arrangement around the boron atom. Therefore the prerequisites for retro-ene cleavage are bad.
A much better candidate as starting material would be 1-methoxy-6-trimethylsilyl-1-bora-2,4-cyclohexadiene (18) . Combination of flash pyrolysis with matrix isolation allows the identification of methoxytrimethylsilane as the only fragment. So it is clear that 18 undergoes a splitting on thermolysis into 14 and 17, but borabenzene seems to be so reactive, that it does not pass the hot tube. In other words, one has to find a milder method for the elimina- The pattern (Fig. 3 shows the spectrum of cyclobutadiene 23) does not fit with the spectra expected for triplet molecules. Li/
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The same is true for the dilithium salt 47 which was used by Rodewald and Lee (ref. 34) in their attempts to find an indirect proof for the existence of 42. Under our conditions we isolated diazocompound 48 as the only definite fragment in the pyrolysis of 47. Again, independently synthesized diazo derivative 48 did not lead to tetrahedrane, and only acetylene and vinylacetylene could be identifi ed on matrix irradiation of 48.
If one is looking for tetrahedrane it is disappointing if only cyclobutadiene (53) (62) is in its ground state properties (PE, NMR, IR spectra; dipole moment, bond alternation) a'normal" a,-unsaturated ketone. The unusual behaviour (UV spectra, redox characteristics, Diels-Alder reactivity) is dominated by the strongly delocalized and therefore energetically lowlying LUMO. In this respect the similarity with cyclobutadiene is obvious. Upon irradiation (A>360 nm) of the matrix-isolated products only the four bands belonging to 64 disappear and new absorptions, whose frequencies correspond to the known propynylidene (66) (ref. 49) can be observed.
As expected the ESR spectrum of 64 shows no triplet signal, but after irradiation the typical spectrum of triplet carbene 66 (ref. 50) is obtained.
So, "aromatic" cyclopropenylidene 64 is stable in an argon matrix at 10 K and has, as predicted, a singlet ground state.
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